Regional development of norepinephrine, dopamine-beta-hydroxylase and tyrosine hydroxylase in the rat brain subsequent to neonatal treatment with subcutaneous 6-hydroxydopamine.
Neonatal rats were injected subcutaneously with 100 mg/kg 6-hydroxydopamine (6-OHDA), or vehicle, on postnatal days 1, 2 and 3. At several times thereafter, determinations of tyrosine hydroxylase (TOH) and dopamine-beta-hydroxylase (DBH) activities, and norepinephrine (NE) concentration were made in the parietal cortex, cerebellum and pons-medulla in order to assess the extent of initial noradrenergic degeneration induced, and the rate of any ensuing regeneration. By the day following completion of the treatment (postnatal day 4), degeneration of noradrenergic terminals in the parietal cortex and cerebellum was very extensive, with NE levels and DBH activities reduced by more than 80%, and TOH activities reduced by 50%. In the parietal cortex noradrenergic degeneration remained virtually complete; and 9 and 70 days postnatal NE concentration and DBH and TOH activities were all decreased by more than 90--95%. In the cerebellum a progressive regeneration and apparent sprouting of NE fibers was observed. By postnatal day 9, NE, DBH and TOH in this tissue had all recovered to near control levels, and by day 70 these measures exceeded control levels by 95%, 115% and 50% respectively. In the pons-medulla, the initial effect of 6-OHDA on any of the measured parameters was negligible. By postnatal day 9 an increase in NE concentration was apparent, which increased further by day 70 to surpass the control level by 70%. At this same time DBH activity was increased by only 15% and TOH activity was unchanged. Separate analysis of the rostral half of the pons, which contains the locus coeruleus, revealed that on day 70 NE and DBH levels were increased much more substantially than in the whole pons-medulla, and TOH activity was also significantly elevated. This data indicates that the initial amount of degeneration induced by the 6-OHDA treatment is similar in both the parietal cortex and cerebellum, but regeneration proceeds only in the cerebellum. This suggests that noradrenergic fiber growth and regeneration in each target tissue is under independent regulation, possibly by the individual target neurons themselves.